Abstract. This paper considers wireless sensor (hyper)networks by singlevalued neutrosophic (hyper)graphs. It tries to extend the notion of singlevalued neutrosophic graphs to single-valued neutrosophic hypergraphs and it is derived single-valued neutrosophic graphs from single-valued neutrosophic hypergraphs via positive equivalence relation. We use single-valued neutrosophic hypergraphs and positive equivalence relation to create the sensor clusters and access to cluster heads. Finally, the concept of (extended) derivable single-valued neutrosophic graph is considered as the energy clustering of wireless sensor networks and is applied this concept as a tool in wireless sensor (hyper)networks.
Introduction
Neutrosophy, as a newly"born science, is a branch of philosophy that studies the origin, nature and scope of neutralities, as well as their interactions with different ideational spectra. It can be defined as the incidence of the application of a law, an axiom, an idea, a conceptual accredited construction on an unclear, indeterminate phenomenon, contradictory to the purpose of making it intelligible. Neutrosophic set and neutrosophic logic are generalizations of the fuzzy set and respectively fuzzy logic (especially of intuitionistic fuzzy set and respectively intuitionistic fuzzy logic) are tools for publications on advanced studies in neutrosophy. In neutrosophic logic, a proposition has a degree of truth (T ), indeterminacy (I) and falsity (F ), where T , I, F are standard or non-standard subsets of ] − 0, 1
In 1995, Smarandache talked for the first time about neutrosophy and in 1999 and 2005 [11, 12] he initiated the theory of neutrosophic set as a new mathematical tool for handling problems involving imprecise, indeterminacy, and inconsistent data. Alkhazaleh et al. generalized the concept of fuzzy soft set to neutrosophic soft set and they gave some applications of this concept in decision making and medical diagnosis [4] . Smarandache [13, 14] have defined four main categories of neutrosophic graphs, two based on literal indeterminacy (I), whose name were; I-edge neutrosophic graph and I-vertex neutrosophic graph, these concepts have Achievable Single-Valued Neutrosophic Graphs in Wireless Sensor networks 3 neutrosophic (hyper)graphs and equivalence relations considered the wireless sensor hypernetworks.
Preliminaries
In this section, we recall some definitions and results are indispensable to our research paper.
Definition 2.1. [6] Let G = {x 1 , x 2 , . . . , x n } be a finite set. A hypergraph on G is a family H = (E 1 , E 2 , . . . , E m ) = (G,
) of subsets of G such that (i) for all 1 ≤ i ≤ m, E i = ∅;
A simple hypergraph (Sperner family) is a hypergraph H = (E 1 , E 2 , . . . , E m ) such that (iii) E i ⊂ E j =⇒ i = j.
The elements x 1 , x 2 , . . . , x n of G are called vertices, and the sets E 1 , E 2 , . . . , E m are the edges (hyperedges) of the hypergraph. For any 1 ≤ k ≤ m if |E k | ≥ 2, then E k is represented by a solid line surrounding its vertices, if |E k | = 1 by a cycle on the element (loop). If for all 1 ≤ k ≤ m |E k | = 2, the hypergraph becomes an ordinary (undirected) graph.
Definition 2.2. [9]
Let H = (G, {E x } x∈G ) be a hypergraph. Then H = (G, {E x } x∈G ) is called a complete hypergraph, if for any x, y ∈ G there is a hyperedge E such that {x, y} ⊆ E and is shown a complete hypergraph with n elements by K * n . Let H = (G, {E i } n+1 i=1 ) be a complete hypergraph.
) is called a joint complete hypergraph, if for any 1 ≤ i ≤ n, |E i | = i, E i ⊆ E i+1 and |E n+1 | = n;
) is called a discrete complete hypergraph, if for any 1 ≤ i = j ≤ n, |E i | = |E j |, E i ∩ E j = ∅ and |E n+1 | = n; Definition 2.3. [10] Let H = (G, {E i } n i=1 ) be a hypergraph. Define a binary relation η on G as follows: η 1 = {(x, x) | x ∈ G} and for every integer k > 1, x η k y ⇐⇒ ∃ E s i , such that {x, y} ⊆ E s i , where k = |E s i | = min{|E t |; x, y ∈ E t } and for all 1 ≤ i, j ≤ n, there is no E i = E s i , or E j = E s i , such that x ∈ E i , y ∈ E j and |E i | < k, |E j | < k. Obviously η = k≥1 η k is a reflexive and symmetric relation on G. Let η * be the transitive closure of η (the smallest transitive relation such that contains η). ) | x ∈ X} where the functions T A , I A , F A define respectively the truth-membership function, an indeterminacy-membership function, and a falsity-membership function of the element x ∈ X to the set A such that 0 ≤
where
denote the degree of membership, degree of indeterminacy and non-membership of the element v i ∈ V ; respectively, and for every
indeterminacy-membership and falsity-membership of the edge (v i , v j ) ∈ E respectively, such that for any (i) A single valued neutrosophic hypergraph (SVN-HG) is defined to be a pair
), where V = {v 1 , v 2 , . . . , v n } is a finite set of vertices and
is a finite family of non-trivial neutrosophic subsets of the vertex
is called the family of single valued neutrosophic hyperedges of H and V is the crisp vertex set of H.
(regular) Single-valued neutrosophic hypergraphs(graphs) (SVN-HG)
In this section, we introduce a concept of regular single-valued neutrosophic graph and construct quotient single-valued neutrosophic hypergraphs, via equivalence relations.
Let (H,
) be a hypergraph, 1 ≤ i, j ≤ n and k ∈ N. Then H is called a partitioned hypergraph, if P = {E 1 , E 2 , . . . , E n } is a partition set of H. We will denote the set of partitioned hypergraphs with |P| = k on H that
h (H) and the set of all partitioned hypergraphs on H, by P h (H). 
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. . , a n }. Consider the complete graph K n and define A :
is a single-valued neutrosophic complete graph and since supp(A) = V , we get that it is a weak single-valued neutrosophic complete graph.
is a regular single-valued neutrosophic complete graph.
Corollary 3.3. Any finite set can be a (regular)weak single-valued neutrosophic complete graph.
Proof. Let G be a finite set and R be an equivalence relation on G. Then consider, H = G, {R(x) × R(y)} x,y∈G , whence it is a complete graph. By Proposition 3.2, is obtained.
Lemma 3.4. Let X be a finite set and
Proof. Let X = {x 1 , x 2 , . . . , x n } and P = {R(x 1 ), R(x 2 ), . . . , R(x k )} be a partition of X, where k ≤ n. Since for any
is a single-valued neutrosophic set in X/R.
) be a single-valued neutrosophic hypergraph. If R is an equivalence relation on A C C E P T E D M A N U S C R I P T Accepted manuscript to appear in NMNC 
is a partitioned single-valued neutrosophic hypergraph.
is a finite family of single-valued neutrosophic subsets of V /R.
) is a single-valued neutrosophic hypergraph. Since R is an equivalence relation on V , for any x = y ∈ V we get that R(x) ∩ R(y) = ∅ and so it is a partitioned single-valued neutrosophic hypergraph.
Example 3.6. Consider a joint complete single-valued neutrosophic hypergraph
), where V = {a 1 , a 2 , . . . , a n } and for any 1
is an equivalence relation on V and so we obtain V /R = {R(a 1 ), R(a 2 ), R(a 3 ), . . . , R(a (n/2)−1 ), R(a n/2 )}. It follows that
Computation shows that H/R is a partitioned single-valued neutrosophic hypergraph.
Derivable regular single-valued neutrosophic graphs
In this section, we introduce the concept of derivable single-valued neutrosophic graphs via the equivalence relation η * on single-valued neutrosophic hypergraphs.
It is shown that any single-valued neutrosophic graph is not necessarily a derivable single-valued neutrosophic graph and it is proved under some conditions. Furthermore, it can show that some regular trees and all regular single-valued neutrosophic complete bigraphs are derivable single-valued neutrosophic graph and regular single-valued neutrosophic complete graph are self derivable single-valued neutrosophic graphs. 
and H is called an associated single-valued neutrosophic hypergraph with single-valued neutrosophic graph G. In other words, it is equal to the quotient of nontrivial single-valued neutrosophic hypergraph on η * up to isomorphic;
A C C E P T E D M A N U S C R I P T (ii) a self derivable single-valued neutrosophic graph, if it is a derivable singlevalued neutrosophic graph by itself.
) be a single-valued neutrosophic hypergraph, j ∈ N * = N ∪ {0} and η = η * . Then there exists an operation " * j " on H/η such that (H/η, * j ) is a regular single-valued neutrosophic graph.
Proof. By Theorem 3.5,
is a partitioned single-valued neutrosophic hypergraph, where
I Ei (t) and
where for any x, y ∈ G, (η(x), η(y)) is represented as an ordinary (simple) edge and ∅ = η(x) means that there is not edge. It is easy to see that 
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Accepted manuscript to appear in NMNC • Figure 2 . Derivable SVN-G G/η for i = 0 G/η is a regular un-connected single-valued neutrosophic graph with 4 vertices and 3 edges. For i = 1, we obtain G/η ∼ = K 1,3 as Figure 3 . G/η is a connected regular single-valued neutrosophic graph with 4 vertices and 3 edges. Moreover, for any i ≥ 2 graph G/η is isomorphic to null single-valued neutrosophic graph K 4 ( Figure  4 ).
• Figure 3 . Derivable SVN-G G/η for i = 1 (η(g), 0.1, 0.3, 0.5) 
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and we obtain the regular single-valued neutrosophic graph in Figure 6 .
is a connected single-valued neutrosophic graph and |V | = |V |, then * i = * 0 ;
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(0.1, 0.9, 0.9) (0.1, 0.9, 0.9)
•η(a 2 ) (0.4, 0.6, 0.6)
is a connected single-valued neutrosophic graph, we get that for any x, y ∈ V , |η((
Example 4.6. Let V = {a 1 , a 2 , . . . , a n } and i = 0. Consider the discrete complete hypergraph in Figure 7 . Then it is easy to see that
) is a discrete complete single-valued neutrosophic hypergraph,
. Therefore for any n ∈ N, K n is a derivable single-valued neutrosophic graph.
Accepted manuscript to appear in NMNC Theorem 4.7. Let G = (V, E, A, B) be a connected single-valued neutrosophic graph. G is a self derivable single-valued neutrosophic graph if and only if G is a single-valued neutrosophic complete graph.
Proof. Let V = {a 1 , a 2 , . . . , a n }. If G is a single-valued neutrosophic complete graph, then by Example 4.6, G is a self derivable single-valued neutrosophic graph. Conversely, let G be a self derivable single-valued neutrosophic graph. Then by Theorem 4.5, we get * i = * 0 and so for any x, y ∈ G, η(x) * i η(y) = η(x), η(y). Thus G = (V, E, A, B) is a derivable single-valued neutrosophic complete graph.
Derivable cycle single-valued neutrosophic graph.
In this section, we consider derivable cycle single-valued neutrosophic graph and show that C n is a derivable cycle single-valued neutrosophic graph if and only if n ∈ {3, 4}. •
• (a 1 , 0.9, 0.8, 0.1)
Now introduce the single-valued neutrosophic hypergraph H in Figure 9 . Clearly (a 2 , 0.8, 0.1, 0.1) Proof. Consider the cycle single-valued neutrosophic graph C 5 in Figure 10 , where for any 1 ≤ j ≤ 5 we have 0 ≤ T j + I j + F j ≤ 3, λ j = (T jj+1 , I jj+1 , F jj+1 ) and 0 ≤ T jj+1 + I jj+1 + F jj+1 ≤ 3. Let C 5 be a derivable single-valued neutrosophic graph Figure 10 . Derived SVN-G C 5 and H = (V , {E j } j=1 ) be an associated single-valued neutrosophic hypergraph with single-valued neutrosophic graph C 5 . Since η(a 1 ) * i η(a 2 ) = η(a 1 ), η(a 2 ) and
and |E/η * | = 6, which is a contradiction. Therefore C 5 can not be a derivable single-valued neutrosophic graph.
is not a derivable singlevalued neutrosophic graph.
Proof. Since for any 6 ≤ n ∈ N, C n is homeomorphic to (C 5 , A, B), by Lemma 4.9, (C n , A, B) is not a derivable single-valued neutrosophic graph. is not a derivable single-valued neutrosophic graph. Now we add some edges to C 6 as Figure 12 , where λ 7 = (0.1, 0.5, 0.6), λ 8 = (0.2, 0.6, 0.7) and λ 9 = (0.3, 0.7, 0.8).
Hence now we consider the single-valued neutrosophic hypergraph in Figure 13 . Clearly η In Example 4.13, we saw that C 6 is not a derivable single-valued neutrosophic graph, while we added some edges to this single-valued neutrosophic graph and converted to a derivable single-valued neutrosophic graph. Duo to this problem we will have the following definition.
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Definition 4.14. Let G = (V, E, A, B) be a non derivable single-valued neutrosophic graph and i = 0. We will call non single-valued neutrosophic complete graph G = (V, E , A , B ) is an extended derivable single-valued neutrosophic graph of G, if E is obtained by adding the least number of edges to E such that G be a derivable single-valued neutrosophic graph. Also we will say G = (V, E, A, B) is an extended derivable single-valued neutrosophic graph. Proof. Since i ≥ 1, by Lemma 4.9, for any single-valued neutrosophic hypergraph H = (V , E), where E = {E 1 , E 2 , E 3 , E 4 , E 5 }, we get that H/η * has a cycle of maximum length 4. By adding any edges to C 5 , since |V | is odd again, duo to Lemma 4.9, we get that |E/η * | = 6, else all edges in H/η * be connected that implies i = 0, which is a contradiction. 
(ii) |E | = k 2 .
Proof. a 3 , a 5 , . . . , a 2k−1 }, V 2 = {a 2 , a 4 , a 6 , . . . , a 2k } and for any 1 ≤ j ≤ 2k, e j = a j , a j+1 . Now for any j ∈ {1, 3, 5, . . . , a 2k−1 } consider E j so that a j ∈ E j , |E j | = k j , a j+1 ∈ E j+1 and |E j+i | = k j + i, where k j ∈ N. A simple computation shows that
) is a single-valued neutrosophic hypergraph, where V = V ∪ W and W is any set so that |W | = i(n/2). Moreover, by definition of η * , we can see that
Derivable single-valued neutrosophic trees.
In this section, we study derivable regular single-valued neutrosophic trees and introduce Y -single-valued neutrosophic tree T 6 which is not a derivable singlevalued neutrosophic tree.
Lemma 4.19. Y -single-valued neutrosophic tree T 6 is not a derivable single-valued neutrosophic graph.
Proof. Let V = {a 1 , a 2 , a 3 , a 4 , a 5 , a 6 }. Consider regular single-valued neutrosophic tree T = (V, E, A, B) in Figure 14 , where for any 1 ≤ j ≤ 6 we have 0 ≤ T j + I j + F j ≤ 3, λ j = (T jj+1 , I jj+1 , F jj+1 ) and 0 ≤ T jj+1 + I jj+1 + F jj+1 ≤ 3.
• (a 1 , T 1 , I 1 , F 1 )
Let Y -single-valued neutrosophic tree T 6 (Figure 14) , be a derivable regular singlevalued neutrosophic graph and
be an associated single-valued neutrosophic hypergraph with regular single-valued neutrosophic graph Y -single-valued neutrosophic tree T 6 . Since for any 1
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and |E 4 | = k + 3i. It follows that, η(a 3 ) * i η(a 6 ) = η(a 3 ), η(a 6 ) and η(a 4 ) * i η(a 5 ) = η(a 4 ), η(a 5 ), which is a contradiction. Therefore Y -single-valued neutrosophic tree T 5 can not be a derivable single-valued neutrosophic graph. Proof. Let i ∈ N, G = (V, E, A, B, * ) be a regular single-valued neutrosophic graph with no cycle, in such a way V = {a 1 , a 2 , . . . , a n } and E = {e 1 , e 2 , . . . , e m }, where m ≤ n. Suppose that for any 1 ≤ j = j ≤ m, e jj = {a j , a j } = a j * a j . Define a single-valued neutrosophic hypergraph G = (V , {E s } n s=1 ) as follows:
and
It is easy to see that for any 1 < j, j ≤ n,
) is a single-valued neutrosophic hypergraph. Clearly for any 1 ≤ j ≤ n, η((a j , T Es (a j ), I Es (a j ), F Es (a j ))) = E j and since E j ∩ E j = ∅, we get that G/η = {η(a j ) = η((a j , T Es (a j ), I Es (a j ), F Es (a j ))) | 1 ≤ j ≤ n} and so for any i ∈ N * obtain
in other words, if η(a j ) and η(a j ) in G/η are adjacent, then ϕ(η(a j )) and ϕ(η(a j )) in G are adjacent. So ϕ is a homomorphism. It is easy to see that ϕ is bijection and so is an isomorphism. It follows that any single-valued neutrosophic graph is a derivable single-valued neutrosophic graph.
Corollary 4.21. Let n ≤ 5. Then T n is a derivable single-valued neutrosophic graph.
Example 4.22. Let V = {a 1 , a 2 , a 3 , a 4 }, E = {e 1 , e 2 , e 3 }. Consider single-valued neutrosophic tree T 4 in Figure 15 :
A C C E P T E D M A N U S C R I P T
Accepted manuscript to appear in NMNC Hence consider the single-valued neutrosophic hypergraph Figure 16 . By Theorem 4.20, for * i = * 1 and any 1 ≤ j ≤ 4, η(a j ) = E j , so Figure 16 . SVN-HG
is a single-valued neutrosophic tree in Figure 17 . It is easy to see that T 4 ∼ = G/η and so T 4 = (V, E, A, B) is a derivable single-valued neutrosophic graph. Moreover, for any 2 ≤ i ∈ N, we can construct another associated single-valued neutrosophic hypergraphs of single-valued neutrosophic graph G.
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• (ρ(a 4 ), 0.5, 0.1, 0.4) a 1 ), 0.6, 0.2, 0.4) • (ρ(a 2 ), 0.3, 0.2, 0.1) a 3 ), 0.7, 0.4, 0.3 Figure 17 . Derived SVN-G for i = 1
Theorem 4.23. Let T n = (V, E, A, B) be a regular single-valued neutrosophic tree which is not contain a single-valued neutrosophic subtree, that is homeomorphic to Y -single-valued neutrosophic tree T 6 and n ≥ 6. Then T n is a derivable singlevalued neutrosophic tree.
Proof. Let V = {a 1 , a 2 , . . . , a n }. We rearrange the regular single-valued neutrosophic tree 
) is a single-valued neutrosophic hypergraph, where for any 1 ≤ j ≤ n, (η * (a j ), T η * (aj ) , I η * (aj ) , F η * (aj ) ) and (a j , T aj , I aj , F aj ) T η * (aj ) = T aj , I η * (aj ) = I aj and F η * (aj ) = F aj . By Theorem 4.20, H/η * ∼ = (T n , A, B). So H/η * ∼ = (T 5 , V, E, A, B) and so (T 5 , V, E, A, B) is a derivable single-valued neutrosophic tree.
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is a single-valued neutrosophic hypergraph. Since |V | = n, we get {E j ; |E j | = 1} = n − (i + 1) and so single-valued neutrosophic hypergraph H = (V, {E i } i ) has (n − i) hyperedges. It is easy to see that
Since |V | = n and T is a single-valued neutrosophic tree, we get that |E| = n − 1 and so ∆(V/η * ) = n − i − 1 = |E| − i.
Accepted manuscript to appear in NMNC (i) If n ≥ 2, then any single-valued neutrosophic tree T n is not a self derivable single-valued neutrosophic graph; (ii) C n is not a self derivable single-valued neutrosophic graph.
Proof. (i) Let |V | = n, T n = (V, E) and T n be a self derivable single-valued neutrosophic graph. By Theorem 4.26, T n is a self derivable single-valued neutrosophic
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) be a discrete complete single-valued neutrosophic hypergraph, where 2 ≤ r-hyperedge and |H| = rn. Then (i) if * i = * 0 , then its derivable single-valued neutrosophic graph is isomorphic to regular single-valued neutrosophic complete graph K n/r ; (ii) if for n ∈ N * i = * n , then its derivable single-valued neutrosophic graph is isomorphic to single-valued neutrosophic complete graph K n/r .
Proof. Since H is a discrete complete single-valued neutrosophic hypergraph, where 2 ≤ r-hyperedge, then for all
Since |H| = n we get that |H/η| = n/r.
(ii) If for any n ∈ N, * i = * n , then for any η(x), η(y) ∈ H/η, η(x) * n η(y) = ∅. Hence H/η is null single-valued neutrosophic graph and |H| = n implies that |H/η| = n/r. 
is a non-connected single-valued neutrosophic graph, then all connected components of G as G are isomorphic to
Proof. Since G = (V, E, A, B) is a derivable regular single-valued neutrosophic graph, then we have a single-valued neutrosophic hypergraph
as associated single-valued neutrosophic hypergraph to G, where
is a connected derivable regular single-valued neutrosophic graph, |V | = n and * i = * 0 , we get that there exist a 1 , a 2 , . . . , a n ∈ H so that for any 1 ≤ j, j ≤ n, η(a j ) * i η(a j ) = η(a j ), η(a j ).
(ii) Since G = (V, E, A, B) is a non-connected derivable single-valued neutrosophic graph, then there exist a 1 , . . . , a n ∈ H such that for any 1 ≤ j, j ≤ n, |η(a j )| = |η(a j )| or |η(a j )| = |η(a j )|. Let 1 ≤ l ≤ m and P l = {η(a j ) | |η(a j )| = l}, then for any 1 ≤ l ≤ m, it is easy to see that 
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Therefore H/η ∼ = (K m,n , A, B).
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The study of complex networks plays a main role in the important area of multidisciplinary research involving physics, chemistry, biology, social sciences, and information sciences. These systems are commonly represented by means of simple or directed graphs that consist of sets of nodes representing the objects under investigation, e.g., people or groups of people, molecular entities, computers, etc., joined together in pairs by links if the corresponding nodes are related by some kind of relationship. These networks include the internet, the world wide web, social networks, information networks, neural networks, food webs, and protein-protein interaction networks. In some cases, the use of simple or directed graphs to represent complex networks do not provide a complete description of the real-world systems under investigation. For instance, WSN is undergoing intensive research to overcome its complexity and constraint challenges in terms of storage resources, computational capabilities, communication bandwidth, and more importantly, power supply [8] .
The main components of a sensor node and its associated energy consumption are discussed. Typically, sensor nodes are grouped hierarchically in clusters (sections), and each cluster has some nodes that acts as the cluster head (CH). All the nodes forward their sensor data to the CH, which in turn aggregates data reports and routes them to a specialized node called the sink node or base station (BS). A natural way of representing these systems is to use hypergraphs. Hyper-edges in hypergraph can relate groups of more than two nodes. Thus, we can represent the collaboration network as a hypergraph in which nodes represent authors and hyper-edges represent the groups of authors who have published papers together. Despite the fact that complex weighted networks have been covered in some detail in the physical literature, there are no reports on the use of hypergraphs to represent complex systems. Consequently, we will formally introduce the hypergraph concept as a generalization for representing complex networks and will call them complex hyper-networks . The hypergraph concept includes, as particular cases, a wide variety of other mathematical structures that are appropriate for the study of complex networks. Since these representations still are unsuccessful to deal with all the competitions of world, for that purpose SVN-HG are introduced. Now, we discuss applications of SVN-HG for studying the competition along with algorithms. The SVN-G has many utilizations in different areas, where we by using the especial equivalence relations connect SVN-G and SVN-HG. We will show some examples of complex systems for which hypergraph representation is necessary.
Example 5.1. Let X = {a, b, c, d, e, f, g, h, i, j, k, l, m, n, o} be a WSN and a, b, c, d, e , f, g, h, i, j, k, l, m, n, o be nodes of its. These nodes create some groups as E 1 = A C C E P T E D M A N U S C R I P T Accepted manuscript to appear in NMNC {a, b, c, d, e}, E 2 = {f, g, h, i}, E 3 = {j, k, l}, E 4 = {m, n} and E 5 = {o}. Let, the degree of remaining energy (DRE) in the WSN of a is 60/100, degree of sensor remaining alive(DSRA) is 20/100 and degree of reliability (DR) is 30/100, i.e. the truth-membership, indeterminacy-membership and falsity-membership values of the vertex human is (0.6, 0.2, 0.3). The degree of remaining energy, degree of sensor remaining alive and degree of reliability of WSN is shown in the Table 1 . Consider the clustering for wireless sensor hypernetwork H = ({a, b, c, d, e, f, g, h, i, j, k, l, m, n, o}, {E 1 , E 2 , E 3 , E 4 , E 5 }) in Figure 23 where the likeness, indeterminacy and dislikeness of contribution in the business relationships of group of this society is equal share and is shown in the Table 2 .
A C C E P T E D M A N U S C R I P T Accepted manuscript to appear in NMNC WSN and a, b, c, d , e, f, g, h be nodes. These nodes create some groups as E 1 = {a, b}, E 2 = {c, d}, E 3 = {e}, E 4 = {f } and E 5 = {g, h}. Let, the degree of stability period and network lifetime
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Consider the energy of wireless sensor hyper-network is illustrated in Figure 25 . Since So we obtained the single-valued neutrosophic graph in Figure 26 . By Figure 26 , for society X, we have 5 representatives η * (a), η * (c), η * (e), η * (f ) and η * (g) where
